Degradation and loss of natural habitat is the major driver of the current global biodiversity 15 crisis. Most habitat conservation efforts to date have targeted small areas of highly threatened 16 habitat, but emerging debate suggests retaining large intact natural systems may be just as 17 important. We reconcile these perspectives by integrating fine-resolution global data on habitat 18 condition and species assemblage turnover, to identify Earth's high-value biodiversity habitat. 19 These are areas in better condition than most other locations once supporting a similar 20 assemblage of species, and are found within both intact regions and human dominated 21 landscapes. However, only 18.6 % of this high-value habitat is currently protected globally. 22 Averting permanent biodiversity loss requires clear spatially explicit targets for retaining these 23 unprotected high-value habitats. 24 
The world is facing a biodiversity crisis, with up to half a million species committed to 25 extinction over the coming decades (1) (2) (3) (4) . The most important threat to biodiversity is ongoing 26 degradation and loss of natural habitat (4-6), with more than half of the world's land surface now 27 under human-dominated land uses (7) . Retaining remaining natural habitat is a crucial response 28 to limiting further extinctions, with recent proposals for post-2020 protected area targets of 30 % 29 of the planet by 2030 (8), and more ambitious calls for protection of half the terrestrial biosphere 30 by 2050 (9-11). 31 While there is agreement on the need to retain natural habitat to prevent species extinctions, 32 division remains over which areas are most important for focusing the limited resources 33 available for conservation. Brooks and colleagues (2006) first characterized two contrasting 34 general strategies to prioritizing habitat retention: 'proactive' approaches prioritize retention of 35 the most intact natural systems, such as large areas of wilderness (12-14), whereas 'reactive' 36 approaches highlight the benefits of protecting and managing smaller areas within more 37 degraded regions, where many threatened species occur (15-17). Reconciling these differing 38 perspectives is crucial in identifying which areas we need to most urgently protect and manage in 39 order to best promote the persistence of biodiversity globally (18). This is particularly important 40 in the light of discussions around a post-2020 biodiversity framework under the Convention on 41 Biological Diversity (CBD) (19) . 42 Proactive and reactive habitat conservation strategies diverge in how they consider habitat 43 condition -the degree to which a location has been impacted by human activities, such as 44 vegetation disturbance, hunting, or invasive alien species. Proactive strategies focus primarily on 45 the habitat condition of each location, prioritizing large areas that are in the best condition (12-46 14). In contrast, reactive strategies focus on the condition of habitat across the entire ranges of species, communities or ecosystem types, providing an indication of the conservation status of 48 those biodiversity elements and the vulnerability of individual locations to future degradation 49 (15) (16) (17) . 50 Here we present an analytical framework that reconciles these differences to help identify 51 priority areas around the world where protection and management will best promote biodiversity 52 persistence. Our approach effectively integrates both the condition of a location itself and the 53 condition of all other locations expected to have supported shared species prior to any habitat 54 degradation. To reconcile proactive and reactive strategies for identifying high-value biodiversity 55 habitat, we analyze where the condition of a given location sits relative to the frequency 56 distribution of condition levels for all biologically-similar locations -a property we call 57 "contextual intactness". 58 Our analysis combines fine-resolution (1 km) global datasets on habitat condition and spatial 59 biodiversity patterns (20). We apply an updated map of the terrestrial human footprint on natural 60 systems to describe current habitat condition ( Fig. S1 ) (21). To inform the biodiversity value of 61 each location, we harness generalized dissimilarity models of species assemblage turnover for 62 terrestrial vertebrates, invertebrates, and plants, derived using more than 100 million occurrence 63 records from more than 400,000 species (22, 23). These models enable the estimation of the 64 similarity in species assemblages between any pair of locations, and subsequently the expected 65 uniqueness of the biodiversity within any terrestrial location globally.
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By coupling these two data sources, we assessed the contextual intactness of each location (1 km 68 grid cell), by determining the proportion of habitat expected to have once supported a similar 69 assemblage of species but is now in worse condition than the focal location ( Fig. 1 ) (20). 70 Locations with the highest contextual intactness are where all other biologically-similar locations 71 are in a worse condition. We found areas of high contextual intactness in every biogeographical 72 realm (Fig. 2) , spanning regions with large coverage of wilderness as well as regions with largely 73 degraded landscapes. 74 Because contextual intactness integrates both habitat condition and patterns in species 75 assemblage turnover, it varies markedly within a given level of human footprint (Fig. 3 ). For 76 example, habitat at the edge of wilderness areas often has a higher contextual intactness than 77 core areas, as these edge locations are more likely to share species with locations outside of 78 wilderness and subject to higher levels of human impact (Fig. 2) . Indeed, our analysis shows that 79 a location with a higher human footprint can still have a higher contextual intactness value, if it 80 is the 'best-on-offer' in terms of the condition of all other locations with similar expected species Our analysis integrates both proactive and reactive prioritization strategies into one cohesive 89 conservation framework, which we demonstrate by mapping contextual intactness against four 90 categories of the human footprint -'wilderness', 'low disturbance', 'modified' and 'highly 91 modified' (Fig. 4 ). This shows that while large intact areas are important, partially degraded 92 fragmented habitat can also play a vital role in conserving biodiversity, given that these areas 93 may support species that have lost a large proportion of their habitat elsewhere through human 94 land use ( Fig. 4 ). For example, the tropical forests of south-east Asia have experienced 95 widespread loss (25, 26), so even if remaining areas are slightly modified, they are of high-value 96 in sustaining the unique diversity of the region (Fig. 4B) (27) . 97 In addition to the very broad taxonomic scope of our global assessment, a key feature is the 98 spatial resolution at which our analyses are performed ( Fig. 4A-D) , which is fine compared to 99 many previous global conservation assessments typically implemented at the ecoregion or biome 100 level (10, 15, 28). A fine spatial resolution helps account for local impacts of human activities on 101 nature, and the close affinities many species have with environmental and habitat features that 102 can change over very short distances (29). While not obvious at the global scale, most heavily 103 impacted regions contain very small areas of high-value habitat that is important for biodiversity 104 conservation ( Fig. 4A -D). Our finely resolved assessment thus provides not only a measure of 105 contextual intactness across the land surface of the planet, but does so at a spatial resolution of 106 relevance to conservation policy, planning, and management at the regional or national level. 107 Priority actions for high-value habitat will likely vary from retaining and maintaining current 108 low-disturbance of wilderness areas, to actively managing ongoing threatening processes in more 109 highly modified areas ( Fig. 4) . 110 To help inform progress toward renewed global protected area targets (8, 10, 11), we identified 111 high-value biodiversity habitat as locations with contextual intactness greater than 0.5. These are 112 locations which are in better condition than more than half of the areas expected to have 113 supported a similar assemblage of species, and hence they cover approximately half the land 114 surface of the planet. We then assessed the degree to which these high-value habitats occur 115 within protected areas, finding that only 18.6 % of the world's high-value habitat for biodiversity 116 is currently protected ( fig. S3 ) (20). Therefore, protected areas are only slightly better than 117 random at safeguarding the highest value habitat for biodiversity around the world, given 14.9 % 118 of Earth's land surface is protected (30). The largest areas of unprotected high-value biodiversity 119 habitat are in wilderness and areas experiencing minimal human disturbance ( Fig. S3 ) (14). 120 However, high-value habitat in regions that have been more heavily modified has an even lower 121 proportional coverage in protected areas, reducing to 6 % protected ( fig. S3 ). 122 There have been decades of debate on whether it is more urgent to preserve intact landscapes or 123 to protect areas facing high human pressure (12-17). Our findings demonstrate that this 124 conservation dichotomy is unnecessarily artificial, and that the situation is actually more 125 nuanced, with high-value biodiversity habitat spanning all levels of human pressure. These 126 results show that the contribution of each location to the persistence of biodiversity is entirely 127 dependent on the regional and environmental context, through the spatial patterns in both 128 biodiversity and habitat condition. Preserving these high-value areas should be integral to the 129 international commitments to halt biodiversity loss (31), as habitat degradation there would make 130 it much harder to achieve international biodiversity targets. 131 Retaining high-value habitat for biodiversity also requires supportive measures beyond 132 establishing protected areas, including strong legislation and programs to limit threats to intact 133 habitat (4). This includes establishing and policing laws that limit land clearing and forest 134 degradation, in addition to programs that support sustainable socio-economic development 135 outside of high-value habitat areas. Jurisdictions where habitat protection laws and policies have 136 been weakening, rather than strengthening (32, 33), need to be encouraged and supported by the 137 global community to identify ways to improve human wellbeing while retaining the habitat 138 required to support the Earth's biodiversity (4). 139 Given the irreversibility of species extinctions, society must act now to retain the Earth's unique 140 evolutionary heritage. The high-value habitat we have identified will be crucial for the 141 persistence of biodiversity into the future, requiring strong commitments by governments, 142 businesses and society to stop their loss and degradation. The broad approach of our analysis was to assess the contextual intactness of every terrestrial 147 location across the globe, by combining data on two features: (i) the current habitat condition of 148 every location, and; (ii) the expected similarity of the species assemblage occurring in each 149 location relative to every other location. To quantify the current habitat condition, we applied a 150 map of the human footprint (21), updated to the year 2013 using some revised spatial datasets as 151 described below. To quantify the expected similarity in species assemblages between any pair of 152 locations, we utilized generalized dissimilarity models of species assemblage turnover for 153 terrestrial vertebrates, invertebrates, and plants across the terrestrial surface of the globe (22). 154 These models are also described in more detail below. Using these two data sources, we 155 developed and applied a new analysis to derive the contextual intactness across the globe, which 156 for each location is the proportion of habitat that would be expected to host a similar assemblage 157 of species but is in a worse condition ( Fig. 1) . 158 Human footprint 159 The human footprint is a standardized measure of the cumulative human footprint on the ). The contextual intactness for grid 248 cell i (CIi) was then calculated as the sum of assemblage similarities to i with a higher human 249 footprint divided by the total sum of assemblage similarities to i (Fig. 1) :
This calculation was repeated for every terrestrial grid cell globally to derive a spatial map of 253 contextual intactness for each taxonomic group (vertebrates, invertebrates, plants). The spatial 254 layers for these three taxonomic groups were then averaged to derive a single contextual 255 intactness layer for biodiversity (Fig. 2) . 256 Protected area assessment 257 To determine the coverage of high-value habitat within protected areas, we first identified high- 258 value intact habitat as those grid cells with contextual intactness value greater than 0.5. These are 259 locations which are in a better condition (lower human footprint) than more than half of the 260 similar habitat. We rasterized data from the World Database on Protected Areas (44) extracted in 261 August 2018, and converted to a binary raster (protected, not protected) following Butchart et al. 262 (45). This involved excluding those internationally designated sites not considered as protected 263 areas, excluding 'proposed' sites and those with an unknown status, represented sites without a 264 defined shape as geodetic buffers of the appropriate area, and excluding marine-only sites as well 265 as the marine portion of coastal sites. Based on this rasterized protected area layer, we calculated 266 the proportion of high-value habitat within protected areas (Fig. S3) . 267 protection and implications for future global conservation targets. Conservation Letters 9, including the percentage of that coverage.
